CCL20 chemokine induces both osteoblast proliferation and osteoclast differentiation: Increased levels of CCL20 are expressed in subchondral bone tissue of rheumatoid arthritis patients.
We evaluated the role of CCL20 (MIP-3alpha) chemokine in cells directly involved in the remodeling of bone tissue (osteoblasts and osteoclasts) and we confirmed its expression in the subchondral bone tissue of rheumatoid arthritis (RA) patients. The expression of CCL20 and of its receptor CCR6 was evaluated in osteoblasts isolated from bone tissue of post-traumatic (PT) patients. Functional tests were performed to evaluate osteoblast proliferation and matrix protein modulation. Immunohistochemical analysis for CCR6, CCL20, and RANKL was performed on bone samples from RA patients. The role of CCL20 was then analyzed in osteoclast differentiation. We found that in basal conditions CCR6, but not its ligand CCL20, was highly expressed by osteoblasts. Functional analysis on osteoblasts showed that CCL20 significantly increased cellular proliferation but did not affect matrix protein expression. Pro-inflammatory cytokines significantly induced the release of CCL20 and RANKL by human osteoblasts but did not modulate CCR6 expression. Increased expression of CCR6, CCL20, and RANKL was confirmed in RA subchondral bone tissue biopsies. We demonstrated that CCL20 was also an earlier inducer of osteoclast differentiation by increasing the number of pre-osteoclasts, thus favoring cell fusion and MMP-9 release. Our results add new insight to the important role of the CCL20/CCR6, RANKL system in the bone tissue of RA. The contemporary action of CCL20 on osteoblasts and osteoclasts involved in the maintenance of bone tissue homeostasis demonstrates the important role of this compartment in the evolution of RA, by showing a clear uncoupling between new bone formation and bone resorption.